Historically, clinical research of disorders of the shoulder has focused on traditional parameters, such as pain relief, changes in range of motion, strength, and stability of the joint, that are primarily of interest to the orthopaedic surgeon. Current research has focused on various aspects of specific function, such as reaching overhead, lifting, sleeping on the affected side, performing work-related activities, and participating in sports. More recent publications 1, [11] [12] [13] [14] 16, 17 have concentrated on the impact of orthopaedic treatment on a patient's perception of his or her general health. Such studies may be categorized as outcomes research. Outcomes questionnaires allow patients to characterize their quality of life through the use of standardized and validated selfassessment instruments 2, [22] [23] [24] [25] . Matsen et al. 16, 17 used such instruments to demonstrate the early effectiveness of total shoulder arthroplasty in patients who had primary osteoarthrosis of the glenohumeral joint.
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The purpose of the present study was to determine the early effectiveness of arthroscopic repair of fullthickness tears of the rotator cuff. Our goals were to determine changes in patients' perceptions of their general health as measured by the Short Form-36 (SF-36) General Health Survey 25 ; to correlate the scores on the SF-36 with changes reflected by traditional shoulderrating systems, such as the University of California at Los Angeles (UCLA) Shoulder Score 5 , the Constant Shoulder Score 3, 4 , and the American Shoulder and Elbow Surgeons (ASES) Shoulder Index 20 ; and to examine the effect of several clinical variables on the scores according to the SF-36 and shoulder-rating systems.
Materials and Methods
Arthroscopic repair of a full-thickness tear of the rotator cuff was performed on fifty consecutive patients from January 1994 to December 1994. The criterion for inclusion was a full-thickness, reparable tear of one or more tendons of the rotator cuff, as verified at the operation. A tear was considered reparable if its torn ends could be placed at or within five millimeters of their anatomical insertion when traction was applied with either a grasping instrument or a suture. If the tendon could not be positioned appropriately, extra-articular adhesions were removed.
The criteria for exclusion were a previous operation on the shoulder, a partial-thickness tear of the rotator cuff, and an irreparable tear. Patients who were receiving Workers' Compensation and those in whom an acute tear had been repaired less than three months after the injury were also excluded. As we wished to maintain as much uniformity as possible in the study group, we limited the investigation to chronic tears. Patients who have an acute tear have often sustained substantial trauma with additional osseous or soft-tissue damage. Similarly, patients who are receiving Workers' Compensation have non-anatomical issues that may affect the outcome. Misamore et al. documented inferior results in this population.
The primary indication for the operation was persistent pain in the shoulder that had not responded to at least six months of non-operative treatment, such as avoidance of painful activities and a home physical therapy program designed to maintain or improve the range of motion of the shoulder and to increase the strength of the uninvolved muscles of the shoulder 7 . We prescribed non-steroidal anti-inflammatory medication unless it was contraindicated for medical reasons, and we administered a subacromial injection of cortisone if pain had not decreased after two to three months.
The study group consisted of twenty-six men and twenty-four women. The average age at the time of the operation was sixty-two years (range, thirty-seven to seventy-eight years). The average duration of symptoms before the operation was 20.4 months (range, six months to twelve years). Thirty-five patients received an average of 1.9 (range, one to six) subacromial injections of cortisone before the operation. Thirty-seven patients had radiographic imaging preoperatively: fourteen had arthrography and twenty-three had magnetic resonance imaging. The average duration of followup after the index procedure was 12.7 months (range, eleven to twenty-one months).
Patient Rights
In order to maintain confidentiality throughout the investigation, each patient was assigned an identification number. The name of the patient and his or her identification number were kept separate so that the statistician who analyzed the data had no knowledge of the patient's identity.
Before the investigation began, statistical analysis was performed to quantify the number of patients needed for statistically valid conclusions to be drawn. Each patient provided written informed consent stating that he or she comprehended the purpose of the study as well as the potential risks and benefits of the operation. The patient was informed of the right to forms of operative and non-operative care other than that being studied and the right not to participate in the study even if he or she selected the type of care that was being investigated. Understanding of these two rights was documented in writing.
Assessment of the Shoulder
Immediately before the preoperative physical examination, each patient completed self-assessment forms documenting the level of pain in, satisfaction with, and function of the shoulder. We collected sufficient data to derive scores with the UCLA Shoulder Score, the Constant Shoulder Score, and the ASES Shoulder Index. Each patient also completed the SF-36.
The UCLA Shoulder Score is a 35-point scale consisting of 10 points for pain, 10 points for function, and 5 points each for motion, strength, and patient satisfaction. The Constant Shoulder Score has a total of 100 points: 15 points for pain, 20 points for function, 40 points for active range of motion, and 25 points for strength. The ASES Shoulder Index is determined with use of a visual analog scale for pain and ten selfassessed activities of daily living. The visual analog scale goes from 0 points (no pain) to 10 points (unbearable pain). The pain score is subtracted from 10 and the resulting number is multiplied by 5 for a maximum of 50 points. The ten activities of daily living are scored from 0 to 3 points. The sum of these scores is multiplied by 5/3 for a maximum of 50 points. Thus, the maximum possible total score is 100 points. We measured the active and passive range of motion as well as strength at the initial examination. Repeat evaluations were performed six weeks; three, six, nine, and twelve months; and then yearly postoperatively. Passive movements, including elevation, external rotation with the shoulder adducted, and internal rotation behind the back, were measured with a hand-held goniometer and were recorded to the closest 5 degrees. Active movements, including elevation, abduction, external rotation in abduction, and internal rotation behind the back, were also recorded, to allow scoring with the shoulder-rating systems. Strength on elevation was measured in pounds with a dynamometer. No attempt was made to increase the precision of the measurements through blinding of the examiner, determination of test-retest validity or interobserver and intraobserver reliability, instruction of the patient before the measurement, or use of a warm-up period or exercise before the evaluation. Anteroposterior glenoid, axillary, and supraspinatus outlet radiographs were made. Magnetic resonance imaging or arthrography was performed if necessary.
At the time of the operation, twenty-five shoulders had a tear of the supraspinatus; twenty had a tear of the supraspinatus and infraspinatus; two had a tear of the supraspinatus, infraspinatus, and teres minor; two had a tear of the supraspinatus, infraspinatus, and subscapularis; and one had a tear of the supraspinatus and subscapularis. The average length of the tear was 28.2 millimeters (range, ten to fifty-five millimeters); the average width (from the edge of the tendon to the anatomical site of insertion) was 12.5 millimeters (range, five to thirty millimeters); and the average area was 406 square millimeters (range, fifty to 1500 square millimeters).
Operative Technique
The details of the operative technique have been described 10 . We found a skilled assistant to be invaluable. The operation was performed with the patient in the sitting position and under general anesthesia. To diminish postoperative pain, regional (interscalene block) anesthesia was used before general anesthesia was induced.
The glenohumeral joint was inspected arthroscopically, and lesions were treated as necessary. The arthroscope was removed from the joint and was inserted into the subacromial space. Any bursal tissue that obscured visualization was removed, and the tear in the tendon was visualized. The length of the tear as well as the amount of medial retraction (if any) was recorded. Adhesions were removed from retracted tendons until full excursion was possible. The mobility of the rotator cuff tendons was limited by contracture of a number of anatomical structures, including the superior aspect of the glenohumeral joint capsule and the coracohumeral ligament. Adhesions from the rotator cuff to the inferior surface of the acromion and from the rotator cuff to the inferior aspect of the deltoid fascia also limited the ability to free the retracted tendons. A motorized soft-tissue resector or electrocautery, or both, was used to remove scar tissue between the tendon and the acromion or the deltoid fascia. If additional release was necessary, the articular capsule was incised along the glenoid margin.
The tendon was grasped with a surgical instrument, and reparability was determined 9 . An arthroscopic subacromial decompression was performed 7 . Osteophytes on the inferior aspect of the acromioclavicular joint were removed if necessary as determined on preoperative radiographs or by inspection at the time of the procedure. The acromioclavicular joint was resected only if pain has been localized to, and there had been tenderness of, that joint on the preoperative physical examination 8 . A cancellous bed was prepared at the site of the proposed attachment of the tendon between the articular cartilage of the head of the humerus and the greater ‡The total score for the activities of daily living was determined by multiplying the total of the section scores by 5/3. tuberosity. A power burr was used to remove a thin layer of cortical bone. No trough was used. An anchor of number-2 braided, non-absorbable suture was placed lateral to the cancellous bone surface. An instrument was used to pass the suture through the tendon approximately five millimeters from the site of the tear. The number of suture anchors (average, 2.3; range, one to four) varied with the length of the tear. Traction was placed on a suture in the margin of the tendon to reduce the tendon to its repair site and to allow tying of the suture without excessive tension with the upper extremity at the side. If this could not be accomplished, the tendon was repaired by attaching it medial to its anatomical location and thus closer to the articular cartilage of the humeral head 15 . No tendon was repaired so that abduction of the arm in a brace was necessary. After all of the repair sutures had been tied, the traction suture was removed. The puncture wounds were closed with adhesive tape. The average duration of the operation was 56.6 minutes (range, thirty-five to ninety minutes).
Postoperatively, a sling was applied to maintain the arm in slight abduction (15 degrees). An ice-pack wrap was also applied. The patients were routinely discharged to home the morning after the operation. Passive rangeof-motion exercises in elevation and external rotation were started the afternoon of the operation and were performed at home for six weeks. Active range-ofmotion exercises were started six weeks postoperatively, and strengthening of the deltoid, infraspinatus, supraspinatus, scapular rotators, and biceps with the use of rubber tubing was begun twelve weeks postoperatively. The range-of-motion and strengthening exercises were continued for one year.
Analysis of the Data
The score for the SF-36 was determined as described by Ware and Sherbourne 23 . The eight scales are scored from 0 (least healthy) to 100 points (most healthy). The two summary measures -physical component summary and mental component summary -have been standardized for norm-based scoring with an average (and standard deviation) of 50 ± 10 points. The preoperative scores and the scores at the most recent follow-up evaluation were compared with use of the Wilcoxon signed-rank test to determine which parameters regarding general health status were significantly different after repair of the rotator cuff. The Wilcoxon signed-rank test is the non-parametric analogue of the paired t test. The preoperative and most recent follow-up scores for the shoulder-rating systems were compared with use of the paired rank test to determine which parameters regarding the shoulder were significantly different after the operation. In addition, Spearman rank correlation coefficients were calculated for the changes in each of the twenty-four parameters to determine the degree to which the parameters were interrelated. This process involved three steps: calculation of the Spearman rank correlation coefficients, calculation of the t statistic, and determination of the associated probability value (p value) from the t table. A p value of 0.05 or less was considered significant. A strong correlation was defined as one that was significant with use of Spearman rank correlation.
The data were analyzed with standard statistical software (SAS, Cary, North Carolina).
The clinically relevant factors studied included the age and gender of the patient and the length, width, and area of the tear of the rotator cuff. These factors were selected because it was the consensus of a research committee at our institution that they were the most likely to affect the results of the SF-36. We acknowledge that other variables could have been studied and, in this regard, this study should be considered preliminary.
Results
An average of thirteen months after arthroscopic repair of the full-thickness tear of the rotator cuff, the score for most of the parameters (scales and summaries) on the SF-36 had improved significantly between the preoperative and most recent follow-up evaluations (Table I ). There were significant improvements in phys- The total score and all component scores for the UCLA Shoulder Score (Table II) , Constant Shoulder Score (Table III) , and ASES Shoulder Index (Table  IV) improved significantly postoperatively. Thus, all three shoulder instruments demonstrated significant improvement with regard to pain and function after arthroscopic repair of a full-thickness tear of the rotator cuff (p = 0.0001).
There was a strong correlation among many of the twenty-four parameters studied, indicating interrelationships between several of the variables (Table V) . There were strong correlations among the improvements in the total scores of the three shoulder instruments (p < 0.05). However, these improvements did not correlate strongly with those indicated by the physical and mental component summary scores of the SF-36. There were strong correlations among the improvements in the pain scores of all three shoulder instruments (p < 0.05). However, no strong correlation was noted between the improvements in these scores and the improvement in the bodily pain score of the SF-36.
Although strong correlations were observed between the improvement in the total score for activities of daily living of the ASES Shoulder Index and the improvements in the function scores of the UCLA and Constant systems (p < 0.05), no strong correlation was seen between the improvements in the function scores of the Constant and UCLA systems or between the improvement in the physical functioning score of the SF-36 and the improvements in the scores for function or activities of daily living of any of the three shoulder instruments.
Analysis of the effect of the age and gender of the patient and the width, length, and area of the tear revealed less of a postoperative improvement in the SF-36 physical component summary score in older patients (r = -0.352, p < 0.05) (Table VI) . Compared with the men, the women had a significantly greater postoperative improvement in the total scores of the Constant and ASES systems (p < 0.05) ( Table VI) . The strength scores according to the UCLA and Constant systems at the most recent follow-up evaluation were significantly lower for the patients who had a longer tear (r = -0.388 and -0.362, respectively; p < 0.05) (Table VI) . In addition, the patients who had tears of greater length, width, and area had less postoperative improvement in the strength score according to the Constant system (p < 0.05) (Table VI) . ‡Correlation is significant (p < 0.05). §The scores for the men were significantly (p < 0.05) higher than those for the women. #The scores for the women were significantly (p < 0.05) higher than those for the men.
Six patients had a decrease in the score for various components of the SF-36 at the most recent follow-up evaluation. Four patients had a decrease in four scores, one had a decrease in six scores, and one had a decrease in nine scores. All six patients said that their decreased health was a result of conditions unrelated to the shoulder. One patient had had worsening of asthma symptoms, one had a myocardial infarction, and one had recently had an operation for a herniated cervical disc. The remaining three patients had increased pain and decreased function because of osteoarthrosis, which affected the hip, knee, and lumbar spine in one patient each.
Discussion
Increasing restrictions on reimbursement for medical care influence not only the practice of health care but also the type of research that is conducted 26 . There has been increased interest in studies of the effectiveness of various medical treatments and operative procedures from the patient's point of view 6, 13, 19, 21 . This type of investigation (outcomes research) appears to offer two advantages. First, through the use of general health status instruments, outcomes research offers an opportunity to characterize the impact of a particular condition on a patient's perception of his or her general health and then to measure the effect of treatment. Second, use of condition-specific or anatomical region-specific tools in conjunction with general health status instruments provides an understanding of which particular functions are most affected by a condition and which are most improved by treatment.
In the present study, it was demonstrated that selfassessment tools such as the SF-36 can accurately demonstrate both the effect of a tear of the rotator cuff on a patient's perception of his or her general health as well as the beneficial effect of operative repair. A regionspecific questionnaire, such as the ASES, Constant, or UCLA shoulder system, provides additional information about which specific activities are most affected by the musculoskeletal lesion as well as the degree of improvement postoperatively.
It is also apparent that there is a potential for error if general health self-assessment instruments are relied on exclusively. As determined by the traditional shoulder-scoring systems, six of our patients had a successful result (a score of 33 points or more according to the UCLA system or a score of 90 points or more according to the Constant or ASES system); however, some of their scores decreased according to the SF-36. The patients were quite specific in describing the condition of the shoulder as excellent but their overall health and function as impaired. If one relied solely on the general health status instrument, the shoulder might erroneously be thought to be the source of the impairment.
It is unclear why there were poor correlations between the functional assessments provided by the shoulder instruments and the functional components of the SF-36, between the total scores of the shoulder instruments and the component summary scores of the SF-36, and between the pain ratings of the shoulder instruments and the bodily pain score of the SF-36. The discrepancies provide incentive for additional investigation. These areas of weakness are not meant to diminish the importance of outcome studies. Rather, they serve as evidence that a complete understanding of a musculoskeletal condition not only requires analysis from the patient's point of view but also involves traditional orthopaedic research methods that document various parameters of the patient's history, the physical examination, the radiographic and operative findings, and the technique.
The questionnaires used in the present study were well accepted by the patients, who completed the forms independently and without difficulty or reluctance. Our impression was similar to that of Matsen et al. 17 in that many patients were enthusiastic about being asked for an assessment of their health status and shoulder function.
The present study involved return visits, discussion between the patient and the physician, physical examination, and research assistants who were trained in the use of statistical analysis and computer software. However, Matsen 16 found that these are not necessary to determine outcomes if the desired information is restricted to the patient's perspective. Although we agree with this assessment, we also believe that the methods used in the present investigation provide a more complete picture of the impact of a specific musculoskeletal condition on a patient as well as the changes brought about by operative intervention.
In summary, among a carefully defined group of patients who had a reparable full-thickness tear of the rotator cuff, the SF-36 demonstrated that operative repair improved the general health status within a relatively short time. Region-specific questionnaires more accurately identified and quantified specific functional defects in the shoulder preoperatively as well as improvement postoperatively. We recommend the use of both general and region-specific questionnaires to document the impact of musculoskeletal conditions and the effect of treatment.
